according to the Compton equation should produce this effect between 800 and 900. Apparently little change in the energy of the tertiary radiation from carbon (short wave-length limit .211 A) due to the tungsten Ka-doublet takes place in wave-lengths as long as .2308 A in this scattering range.
In a preceding article' we have brought forward evidence that in "hot spark" spectra the strongest lines generally correspond to atoms from which the valence electrons have all been stripped off, so that the resulting spectrum is hydrogen-like, i.e., is due to one single electron moving between the series of levels characteristic of a simple nucleus-electron system.
For such a nucleus-electron system the Bohr theory in its elementary form2 which dealt only with circular orbits, i.e., with variations in azimuthal quantum numbers, the radial being always zero, yielded at once the result that the energies corresponding to a given quantum state, e.g., quantum number 1, increased in the ratio 1,4, 9, 16, etc., as the nuclear charged increased in the ratio 1, 2, 3, 4, etc. This meant physically that the frequencies corresponding to jumps from infinity to an orbit of given quantum number, technically called term-values, when divided by the square of the nuclear charge should come out a constant; otherwise stated that the constant term in the Rydberg formula should become N, 4N, 9N, 16N. After the introduction by Sommerfeld of radial in addition to Bohr's azimuthal quantum numbers the foregoing conclusions were obviously still applicable to the series of circular orbits corresponding to a given azimuthal quantum number and the varying nuclear charges 1, 2, 3, 4, etc. These conclusions have recently been shown by Bohr,3 Paschen,4 and Fowler5 to check with considerable accuracy with the experimental energy levels obtained through the study of the optical spectra produced by the stripped atom of sodium (Nai), Magnesium (Mg,,) The agreement between the elementary Bohr theory and experiment for the 68, 5r orbits with all these metals is even better, and that for the 33 almost as good. Now the most conspicuous of Bohr's very recent contributions to the physics of the atom has consisted in the systematic analysis of the departures from the foregoing elementary theory which are to be expected from the assumption of the penetration (especially because of orbits of high ellipticity) of the radiating electron into the inner regions of the atom where it is no longer shielded from the nucleus by the inner shell, and where, therefore, the effective value of the nuclear charge is suddenly increased and with it the numerical value of the total energy of the orbit,6 and hence the numerical value of the frequency corresponding to that orbit. These term values, divided by n2, for the highly elliptical orbit 31, as shown herewith, bring out sharply the departures in the case of this orbit from the value given by the elementary theory and the progression of this departure.
Elementary theory 12192.78, A1,,1 25494.89, Mg, , 30316.9, Na1 41449.00.
It will be seen that all these term-values (energy levels) are systematically larger than that given by the elementary theory.
By applying the foregoing considerations to the computation of the spectrum to be expected from the stripped atom of boron, BIII, it should be possible to predict with the greatest accuracy the spectral lines due to jumps between the circular orbits of the larger radii. Thus, the jump between the circular orbits 56 and 44 (4f -5f') should give a line of fre- Plate No. 1 was taken for the sake of studying with high resolution hotspark vacuum spectra from electrodes containing boron the wave-length region about X = 4150 A. which region should contain the second order of the predicted line at 2077, the existence of which had never been brought to light by any preceding observers. This plate reveals the line sought and gives it a wave-length of 2077.79, within about one part in 5000 of the predicted position.
The next jump to be expected in BIII is that from the 33 to the 22 orbit (2p -3d). But in the alkali type of spectra there are always two p terms, pi and p2 giving rise to a doublet 2p, -3d and 2p2-3d, so that the line to be here expected is a close doublet. Its very approximate wavelengths should be given by substituting 2 and 3 for the 4 and 5 of formula (1). This-gives 729 A. But again the prediction should be more accurate by dividing the corresponding lithium doublet, which is at 6103 A, by 9. This gives 678 A, which-is within about an angstrom of the strongest boron line below 1300 A. which we have already published in our "Extreme Ultra-violet Spectra,"7 in which work there had been no indication that the line was a doublet. In new studies on the structure of this line made uwth the use of a very narrow slit (.02 mm.) and uwth spectra of order from the third to the sixth the line was definitely revealed as a close doublet in all of the plates and orders studied. Fig. 2 of the plate shows a photograph of this doublet in the sixth order. The average separation of the doublet as determined from measurements on several different plates and in four different orders is .15 A. correct to at least .01 A. The resolution here shown has so far as we know never been obtained in any preceding work in the extreme ultra-violet. The corresponding frequency separation is A& = 32.7 cm.-1..
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VoL. lo, 1924 There should of course also be a doublet of this separation caused by a jump to this same pair of levels pi and P2 from the 31 orbit. This should be the first term of the sharp series of BIII, i.e. (2p, -3s) and (2P2 -3s).
A study with our high resolution of the fine structure of all the strong lines of boron below 2000 A.-there are but six of them-revealed but one other doublet, namely 758.47-758.68, which had the same frequency separation.
This definitely identifies, then the line, the wave-length of which we had previously published at 758.5 as the first term of the sharp series of (BII).
There should be one further jump giving rise to another doublet of this same frequency difference, namely, the jump from the pi, p2 pair of levels to the 2s orbit, and since this would be the first term of the principal series it should be the strongest existing (BIII) line. We had already located this strongest boron line at 2066.2 and 2064.2 and attributed it to the stripped boron atom8 but had taken these wave-lengths and their separation from a preceding observer who had worked in air.
Making now a study under high resolution, in both first and second orders (see Fig. 1 The term values given in the last column were determined from our measurements of the wave-lengths of these boron lines, starting with the 5f' level, which was computed from the elementary theory and then corrected by a study of the deviations from the elementary theory of the corresponding levels in Al1l, and Lii. 
